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Further objects of the invention are heating
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The present invention relates to devices for
developing photographic prints. ’

An object of the present invention iz a device'

for the development of photographic prints by the
ald of gaseous materials which, for ‘the purpose of
conveying the prints through the developing space,
is provided with a relatively large driven roller and
& number of smaller rollers, arranged around the
large roller and lightly pressed up against this

16 large roiler so that they effect in conjunction with

the latter the conveyance of the prints.
. Other objects of the invention are springs,
which press the said pressing rollers resiliently on
the driven transport roller. . ’

Further objects of the invention are stationary
guiding members arranged around the large
transport xoller preferably at a distance which is
greater than the thickness of the material to be
developed, for example at a distance of several
miilimetres. These guiding members prevent any
deviation of the prints fed between the single
pressing rollers and ensure & reliable conveyance
of the sheets around the transport roller.

Another object of the invention is a substan-

g tially gastight developing chamber, provided with

an inlet slit and an outlet slit for introducing and
discharging the material to be developed, within

which chamber the described conveying system Is

arranged. :

sn  Further objects of the invention are devices for

rendering the chamber air-tight. These devices
are provided at the inlet slit and the outlet slit and
operate in corijunction with the transporting sys-
tem in the interior of the chamber so that on the

a2z one hand escepe of the developing gas is pre-

venled, and on the cther hand reliable introduc-

tion and digcharge of the prints is ensured.
Ancther ohiect of the invention is a device for

the production or admission of the developing

40 gas, As such device there may be used a con-

tainer arranged in the developing chamber filled
with Hguid smmonia and provided with heaters
for evaperating emmonta gas. Other equivalent
sources of ammonia gas will be described in the

devices, which prevent any condensation of mois-
ture at the conveying elements and the sheets re-
spectively, and effect at the same time an accele-
retion of the development.

Anciher object of the invention Is a degassing
device, for instance a ventilated chamber, pref-
erably heated, provided at the discharge opening

55 of the developing chamber and directly connected

Josef Hern, Wiesbaden-Ble-
assignors to Kalle & Co. Ak-
aden-Biebrich, Germany
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to the sald opening, whereby
development, are freed from any developing gas
which may be on them. '

Another object of the invention is & device for
drawing off any developing gas which may escape

through the inlet opening of the developing cham- -

ber. . :

Other objects of the invention will be seen in
the specification following hereinafter.

The new developing machine permits & very
efficient development of the sheets inasmuch as
the prints are only touched by the conveying
members on hoth sides at a few places, while the
developing gases have free access to almost the

* whole of the print. Inasmuch as the prints in -

their passage from one pressing rolier to another
pressing roller are also not pressed tightly up
against the conveying roller, the access of gas
takes place from both sides at certain places,
whereby the developing action is. still further im-
proved. :

The invention is illustrated by way of example
in the accompanying drawings, in which:

. Pig: 1 is a sectional end elevation of a construc-
tional form of a developing device according. to
the invention, and Fig. 2 is a partial front sec-
tional elevation thereof. Figs. 3 and 4 show an-
other constructional-form of a developing device
according to the invention. Fig. b 'shows a con~
structional form of the heaters shown in Figs. 1-4.

Referring to the device shown in Figs. 1 and 2,
the developing chamber | is mounted on the
frame 2{. In that chamber, which is filled with
the developing gases, in particular ammoniz, a
relatively large conveying roller 2 turns which
is driven by meens of the motor 29 and the driv-
ing gear $¢. The roller 2 may be provided with
rubber strips on its surface for ensuring the trans-
port of the prints to be developed. ‘Around the
said roller, &t a distance of about 4 millimetres,
& grid or ¢sge made of strong circularly curved
wires 2 is arranged to form & guide passage 4.
The wires § sre attached to the ledges 39, the
latter being connected with the wall of the de-
veloping chamber. Around the large roiler 2,
which turns on the shaft 33, several radially resili-
ent disc rollers § are arranged the axles 24 of
which are slidingly srranged in the slot-bearings
2. The disc rollers ave pressed by their weight
or by springs ¢ mounted upon ledges 26 ggainst the
large roller. The disc rollers § are so arranged
that the single discs pass individually between
the wire members §. The place of entry 22 for
the prints is rendered air-tight by means of &

the prints, after

10

20

'S

0

S

5 .

66




10

15

35

50

65

80

65

70

(]

2

steel-band 7, which bears with moderate pres-
sure on the roller 2 and prevents the escape of
the developing gases. The steel-band 7 is at-
tached to the ledges 40. At the point 23, where
the prints emerge, a roller 8 is arranged, which
is driven by the driving gear 3. The external
surface of the roller 8 is rendered air-tight with
regard to the chamber by means of the steel~
band 8, the latter being connected with the casing
by means of the ledges 41. The detaching mem-
bers 10 lift the paper off the roller and direct it
into the ventilation passage {{, which is limited
on one side by the perforated plate 42. In the
passage {{ the paper is freed from the developing
gas and thereupon passes into the open air. The
developing chamber i is bounded by the external
surface of the.roller 2 and the covering {2 of the
device, which is insulated with regard to the ex-
terior. Electrical heating elements 13, waich heat
the developing chamber to the most favorable
temperature and prevent the condensation of
water on the wires 3 and on the outer surface of
the roller 2 are arranged around the roller 2 equi-
distant from center. The supply of ammonia to
the device may be effected, for example, by causing
2 solution of ammonia to pass drop by drop from
a container 28 by means of supply pipe {4 o a
heated evaporating gutter {5 upon which it is
vaporized within the developing chamber., The
quantity of ammonia supplied is regulated by

‘means of a needle valve {6 and may be observed

by means of the show glass 8. 32 is a discharge
tube for discharging waste liquid. It is also pos-
sible {o supply the ammonia by allowing ammonia
gas to pass from a steel container into individual
tubes {7, which are arranged parallel to the con-
veying roller 2 and are provided on the side
directed towards the material to be developed
with a series of openings through which the gas
emerges. In this way the web of paper which
is to be developed is subjected to e uniform blast
of developing gas, as & result of which a very
strong developing action is atiained. The re-
moval of gas from the finished prints is effected
on the one hand by the heating action of the
heating elements {3 which heat the ventilation
passage i1, and on the other hand by a current of
gir flowing in an opposite direction to the direc-
tion of motion of the prints, the said current of air
being produced in the chamber 20 and the passage
{§ by means of a ventilating fan {9,

Inthe Figs. 3 and 4 of the drawings another con-
structional form of a developing machine accord-
ing to the invention similar to that shown in Figs.
1and 2 is shown. The degassing device is arranged
in this construction above the developing chamber
{. The latter has a double covering 12 which con-
tains in its interior a heat insulating felt layer 44.
The covering consists of an upper part and a
lower part, which latter is removably arranged
to facilitate repairing in the interior of the cham-
ber. A tight connection between the upper and
lower parts is effected by means of a rubber ring
36. In the interior of the developing chamber is
arranged a transport roller 2, the shaft 33 of
which is mounted in roller bearings 34. The disc
rollers § are mounted upon the levers 37 which
latter are pivotally arranged on the shafts 35.
The free ends of the said levers are connecied to
one another by means of the springs 45, so that
the disc rollers § are resiliently pressed on the
transport roller 2. A screw 43 is provided per-
mitting to regulate the tension of the spring 45.

2,075,308

The other parts of the machine correspond to that
of the construction shown in Figs. 1 and 2.

We claim:

1. A device for gaseous development of light
sensitive material comprising a developing cham-
ber provided with an opening, a driven transport
roller arranged in the said opening and extending
into the interior of the said chamber, resilient
pressing means in combination with the edges of
the said opening and touching the said transport
roller so forming a gastight inlet slit and a gas-
tight outlet slit respectively for the material to
be developed, a serles of pressing rollers around
the said driven transport roller and resiliently
bearing upon that roller, stationary mechanical
guiding elements arranged at a certain distance
around the said driven transport roller and ex-
tending in the interior of the chamber from the
inlet slit to the outlet slit, a source of developing
gas in the said chamber, heating elements for
heating the interior of the developing chamber,
and a degassing chamber adjacent the outlet
opening of the developing chamber.

2. A device for gaseous development of light
sensitive materitl comprising a gastight develop-
ing chamber, a source of developing gas, an inlet
opening and an outlet opening in the said develop-
ing chamber, a driven transport roller provided in
the said chamber, resilient pressing members in
conjunction with the said openings and touching
the said driven roller so causing the material to be
developed fo be fed into the developing chamber
and discharged out of the said chamber without
any escaping of gas, & grating consisting of curved
wires arranged around the said transport roller
at a certain distance from the roller which ex-
tends in the interior of the chamber from the inlet
opening to the outlet opening so forming a guiding
passage, a series of disc rollers around the said

* driven transport roller passing through the said

wire grating and pressed resiliently against this
roller, heating elements in the said developing
chamber, and a degassing chamber adjacent the
outlet opening of the developing chamber.

3. A device for gaseous development of light
sensitive material comprising a developing cham-
ber, a source of developing gas and a driven trans-
port roller provided in the said chamber, resilient
pressing members in conjunction with the walls
of the chamber and touching the said driven roller
so forming o gastight inlet slit and a gastight
outlet slit for the material to be developed,
a grating consisting of curved wires arranged
around the said transport roller at a certain
distance from the roller and extending in the
interior of the chamber from the inlet slit to
the outlet slit, a series of disc rollers around the
said driven transport roller passing through the
said wire grating and pressed by means of spring-
action against this roller, heating elements in the
said developing chamber near the rollers and
the guiding elements and a degassing chamber
adjacent the outlet opening of the developing
chamber.

4. A device of the class described comprising a

developing chamber, a source of developing gas -

and a driven transport roller provided in the said
chamber, a resilient metal band attached to the
wall of the developing chamber and touching the
said driven roller so forming a gastight inlet slit,
a cage consisting of curved wires arranged around
the said transport roller at a certain distance
from the roller forming in the interior of the
chamber a gulding passage, which passage Is

10

20

an

40

45

50

60

65

70



10

15

20

2

30

[

5

2,076,306

immediately joined to the inlet slit, a serles of
disc rollers around the said driven transport roll-
er passing with their discs through the said wire
cage and pressed by means of spring action
against the said transport roller, a driven press-
ing roller arranged at the end of the said passage
and touching resiliently the said transport roller
so forming a gastight outlet opening, a metal band
attached to the wall of the developing chamber
and touching the said driven pressing roller so
forming a gastight closure, heating -elements near
the rollers and the guiding elements and a de-
gassing chamber adjacent {o the said outlet open-
ing, the said degassing chamber being in connec-
tion with a suction device. :

5. A device of the class described comprising a
developing chamber, a source of developing gas
and a driven transport roller provided in the sald
chamber, a resilient steel band attached to the
wall of the developing chamber and touching the
said driven roller so forming & gastight inlet slit,

a cage consisting of curved wires arranged around-

the said transport roller at a distance which is
larger than the thickness of the prints to be
developed so forming a guiding passage in the
interior of the chamber, which passage is imme-
diately joined to the inlet slit, a series of disc
rollers around the sald driven transport roller
mounted with their axles in slot bearings, pass-
ing with their discs through the sald wire cage
and pressed by means of spring action against this
transport roller, a driven pressing roller arranged
at the end of the sald guiding passage and touch-
ing resiliently the said transport roller so form-
ing a gastight outlet opening, a steel band at-
tached to the wall of the developing chamber and
touching the said driven pressing roller so form-

- ing a gastight closure, heating elements near the

rollers and the guiding elements and a heated

3

slit-like degassing chamber immediately adjacent
to the outlet opening, the sald degassing chamber
being in connection with a suction device. )

6. A device for gaseous development of light-
sensitive material comprising a developing cham-
ber, a source of developing gas and a driven trans-
port roller provided in the said chamber, resilient
pressing members in conjunction with the walls

of the chamber and touching the said driven roller .

so forming a gas-tight inlet slit and a gas-tight
outlet slit, for the material to be developed, &

grating consisting of curved wires arranged .

around the said transport roller at a certain dis-
tance from the roller and extending, in the inte-
rior of the chamber, from the inlet slit to the
outlet slit, a serles of disc rollers around the sald
driven transport roller passing through the said
wire grating and pressed elastically against this
roller and heating elements in the sald developing
chamber near the rollers and the guiding ele-
ments, v -

7. A device for gaseous development of light-
sensitive material comprising a developing cham-
ber, a source of developing gas and a driven
transport roller provided in the said chamber, re-
silient pressing members in conjunction with the
walls of the chamber and touching the said driven
roller so forming & gas-tight inlet slit and a gas-
tight outlet slit, for the material to be developed,
a grating consisting of curved wires arranged
around the said transport roller at a certain dis-
tance from the roller and extending, in the in-

terior of the chamber, from the inlet slit to the .

outlet slit and a series of disc rollers around the
said driven transport roller passing through the
said wire grating and pressed elastically against
this roller. '
: ARTHUR SCHADE.
JOSEF HORN.
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